The high growth rate of mortgage debt in various emerging and developed economies has captured headlines following the financial crisis. In this paper, we investigate how mortgage debt impacts household consumption behavior and various components of household consumption. Utilizing a comprehensive household survey data from China, we show that households with a mortgage consume a higher portion of their income than households without a mortgage. This is in line with the argument that having a mortgage reduces the uncertainty that the household faces regarding how much to save each month in order to be able to own a house, and this reduced uncertainty leads to lower monthly savings for the purpose of buying a house. We also find that among households with a mortgage, those who spend a larger share of their income on mortgage payments spend less of their income on consumption, reflecting the crowding out effect of mortgage payments on household consumption. Furthermore, we show that a government policy of decreasing the maximum loan-to-value ratio has a significant impact on the consumption behavior of households. The current paper offers the first evidence of the impact of growing mortgage debt on the consumption behavior of households. Our results will have implications for government policies that encourage mortgage borrowing.
Introduction
The size and growth rate of mortgage debt and its impact on the consumption and saving behaviors of households are important questions for policy makers for a number of reasons. The primary reason is that housing constitutes a large share of the economy and is a significant component of household expenditure and household total wealth. Mortgage debt will influence residential investment, household wealth and household consumption. Furthermore, a low saving rate constrains the amount of investment that the economy can undertake, as there is a very close association between national saving and investment rates (Feldstein and Horioka, 1980) . Thus, it is not surprising that economists and policy makers are concerned with the welfare implications of government policies that subsidize mortgage debt and provide financial incentives for home ownership. Mortgage debt is also important for monetary policy since the size and growth rate of mortgage debt has implications for the effectiveness of monetary policy (Calza et al., 2013) .
In this paper, we focus on another reason policy makers should pay attention to the growth of mortgage debt. We study how mortgage debt effects household consumption and saving behavior. Having a mortgage loan has important implications for household consumption and saving decisions as it requires an initial deposit (i.e. down payment) to purchase a house and establishes monthly mortgage payments, and in return provides monthly accumulation of home equity. On the one hand, mortgage payments serve as a disciplining device for the borrower to save for these payments. It also induces young households to save for the initial down payment needed to obtain a mortgage loan. On the other hand, a mortgage loan reduces the uncertainty over the biggest purchase that a typical household makes in their lifetime. In the absence of a mortgage loan, one needs to save for an uncertain purchase price at an uncertain purchase date that will likely take place years later in the future. With a mortgage loan, the purchase price and monthly payments are determined upfront. Thus, having a mortgage loan significantly reduces the uncertainty that an agent faces regarding how much to save each month in order to be able to buy a house. This reduced uncertainty could lead to a significant reduction in household savings (Aiyagari, 1994) .
We utilize data from a comprehensive household survey from China to study the impact of mortgage payments on household consumption. This is a unique data set in that it includes information on expenditures on various consumption items (food, clothing, education, medical, transportation, utilities and durables), mortgage and non-mortgage loan payments, assets, income, and various demographic characteristics of each household.
We find that households with a mortgage loan consume a higher portion of their income than households without a mortgage loan. This is in line with the argument that having a mortgage reduces the uncertainty that the household faces regarding how much to save each month in order to be able to own a house, and this reduced uncertainty about future cash flows leads to lower monthly savings for the purpose of buying a house. However, we also find that among households who hold a mortgage, those who spend a larger share of their income on mortgage payments spend less of their income on consumption, reflecting the crowding out effect of mortgage payments on household consumption. Furthermore, we show that a government policy of decreasing the maximum loan-to-value ratio has a significant impact on the consumption behavior of households.
The current paper offers the first micro evidence of the impact of mortgage debt on consumption behavior of households. Earlier studies of consumption and saving behavior have failed the incorporate the role of mortgage debt in their analyses (e.g. Campbell and Cocco, 2007; Ludwig and Slok, 2004; Juster, et al, 2003; Loayza et al, 2000; Japelli and Pagano, 1994; Skinner, 1988) . Exceptions are two recent studies that investigated the role of mortgage debt on saving rates in the US and Turkey Yavas, 2016, 2017) and found significant and sizable negative impact of mortgage debt growth on saving rates in those two countries, but these two studies had to rely on macro level data. The current study will help us improve our understanding of the consumption and saving behaviors of households, and will have implications for monetary policy and government policies that encourage mortgage borrowing.
The rest of the paper is organized as follows. In the next section, we provide a discussion of the background and present the motivation for this paper. In the third section, we present the empirical analysis of the saving rate and the data for the analysis. The results are presented in the fourth section. The fifth section discusses the results and the last section concludes.
Emerging Mortgage Market and Household

Consumption in China
The acceleration of economic development over the last two decades has greatly affected the housing Paralleled with the rapid growth of housing assets in China is the emerging mortgage market. Since 1998, China has experienced a transformation from a traditional welfare housing system towards a market-oriented housing system. The mortgage market was introduced into the Chinese financial system during this transformation to promote home buying.
The high growth rate of mortgage debt in China has recently captured headlines around the world.
Mortgage debt has accounted for more than 70% of all new lending in China in recent months, up from an average of 33% in 2015 (WSJ, Oct 17, 2016) . Bloomberg pointed to mortgage debt growth in China with a provocative headline: "Is China Building a Mortgage Bomb?"
1 Figure 1 illustrates that the growth of mortgage debt in China is not a recent phenomenon. The ratio of mortgage debt to GDP has been steadily increasing since the turn of the century. Furthermore, with total outstanding mortgage debt still below 20%
of GDP, the Chinese mortgage market has a lot of additional room to grow. Thus, the issue of high growth rate of mortgage debt will be a topic of discussion in China in the coming years.
Similarly, the portion of households that hold a mortgage loan has also increased rapidly. According to the Urban Household Survey conducted by National Bureau of Statistics, 26.6% of homebuyers in urban
China obtained a mortgage loan in 2009, which is double the ratio in 2002 (12.2%).
Mortgages in China are adjusted rate mortgages (ARM), and there are no alternative mortgage instruments available to borrowers. Mortgages are all purchase mortgages and second mortgages are not readily available.
2
In addition to commercial banks, financing is available to homebuyers in China from the Housing Provident Fund (HPF), one of the principal financial institutions supporting homeownership in China. The HPF encourages workers to save a portion of their income to buy residential properties. Similar to Singapore's scheme, when an employee registers with the HPF, the employer opens a bank account under the employee's name. The employee contributes 5% of his monthly salary and the employer deposits the same amount. Employees cannot withdraw this money unless they retire, pass away, or leave the job, but 1 http://origin-www.bloombergview.com/articles/2014-11-21/is-china-building-a-mortgage-bomb 2 All mortgage loans in China have floating rates; decreases in interest rates do not motivate mortgage refinancing they can use the funds to purchase residential properties with a below market loan rate from state-owned banks.
It should also be noted that informal borrowing amongst friends and relatives is also prevalent in China.
According to statistics from the China Household Finance Survey (CHFS) in 2013, more than 32% of total homebuyers in China informally borrowed from friend and relatives. The average amount borrowed from friends and family is 70,300RMB per family, and the average reported interest rate of informal borrowing is 0.43%, which is significantly lower than a deflated deposit interest rate and medium/long-term loan interest rates published by Central Bank of China (6.55% in 2013).
In contrast with the surging wealth accumulation, household consumption in China as measured by the ratio of household consumption to income reached its lowest level in 2014, with a share of only 45.1% (see Figure 2 ). This ratio is much smaller than the ratio in OECD countries where the share of consumption in GDP is consistently larger than 70%.
The consumption-saving pattern in China is significantly influenced by two factors: strong precautionary motives and self-discipline. The precautionary motives were stimulated by the reforms that took place in labor markets, education and the health system, which increased the volatility of income and expenditures (Chamon and Prasad, 2008) . While government expenditures on education and health lagged behind the GDP growth, household expenditures on these two items increased considerably over the years.
Chinese consumption is also influenced by Confucian-centered core values such as thriftiness, social consciousness, and moderation (Wong and Ahuvia, 1998; Kindel, 1985) . We also include the social and economic characteristics of the household, such as income 4 , education and employment status. In addition, we control for Hukou status 5 as it determines access by the household to local public services such as education and medical insurance. We also include fanggaifang to control for privatized housing obtained at deep discounts, as it can lead to more rapid accumulation of housing wealth. 6 As a proxy for the health conditions of household members, we use the household medical and healthcare expenditure relative to the regional average.
To capture the potential impact of capital gains on consumption, we use the housing price index estimated by the NBSC for each year and for each city, deflated by CPI. We also merged the household information with macroeconomic information from the provincial level, which includes growth rate of per capita real income and public saving rate. The data source of these variables is the Chinese Statistics
Bureau. Descriptive statistics of the variables used in the study are presented in Table 1 .
Empirical Design
In order to have a comprehensive understanding of the role of mortgage payment on household consumption, we first test the impact of having a mortgage loan on household consumption. Then, we focus on the subsample of households who have a mortgage and investigate how the mortgage payment rate, amount of mortgage payment as a percentage of their disposable income, impact their consumption rate. We also establish an interactive term of mortgage payment rate with whether the mortgage was newly acquired in the survey year in order to examine the role of having to make a down payment in that year. Considering different components of household consumption, we also study the impact of mortgage payments on eight categories of consumption: food, clothing, residence (user cost), non-housing durable goods, medical services, transportation, education and others.
Role of Having a Mortgage Loan on Household Consumption
6 After the 1998 housing reform, public housing was allocated to tenants at the time at below market prices.
We recognize that having a mortgage is an endogenous choice variable. For this reason, we first estimate the probability of having a mortgage payment using a probit model, and then regress this estimated probability on household consumption rates. The empirical models are as follows.
where dummy variable denotes whether the household has a mortgage payment in survey year. is a vector of explanatory variables impacting the household's mortgage acquisition decision that includes household financial and demographic information (household annual disposable income, household non-mortgage loan payment to disposable income ratio, household age structure, whether household owns a house, total asset value of assets owned by the household, household head's marriage status, age, age square, HUKOU status and health condition), macroeconomic conditions at the provincial level (average selling price of housing units, housing price appreciation rate over the previous year, annual growth rate of average income in the province). is a vector of unknown parameters estimated by maximum likelihood. Φ is the cumulative distribution function of the standard normal distribution. ̂ is the estimated probability of having a mortgage. is the ratio of consumption to disposable income for household i, where we run the consumption regression for total consumption and for each of the subcategories of consumption : totalratio, foodratio, clothratio, residentratio, durableratio, medicalratio, transratio, educateratio, and otherratio . _ is the estimated probability of having a mortgage payment using the probit regression. Ω is a vector of control variables that includes the same variables as in except for the housing price appreciation. Year and regional fixed-effects are also controlled in all regressions.
Role of Mortgage Payment on Household Consumption
In this part, we focus on households that hold a mortgage payment and test how their mortgage payment rate affects their consumption rate. In order to control for potential sample selection bias, we first calculate and control for the inverse Mills ratio: ` 
where. × denotes the interaction term of mortgage payment ratio and whether the mortgage is acquired in the survey year.
Policy Impact
A macroprudential policy measure commonly used in China that affects mortgages applications is the minimum down payment ratio, or the maximum loan-to-value. It is straightforward that a change in the policy of minimum down payment ratio should have no effect on the consumption behavior of those households that have already obtained a mortgage. However, a change in the policy is likely to impact consumption of those households that are planning to obtain a mortgage and saving for the down payment. 
Empirical Results
Role of Having a Mortgage on Household Consumption
The results of the impact of having a mortgage on household consumption are shown in Table 3 . The first column reports the probit estimation of whether a household holds a mortgage payment. We find that household demographic and economic characteristics including age, family structure and income/asset holdings have a significant impact on the likelihood of obtaining a mortgage loan. The second column shows the impact of having a mortgage loan on household total consumption propensity. The coefficient of ̂ is positively significant, and it indicates that when the probability of having a mortgage increases by 1 percentage point, the household's total consumption ratio will increase by about 0.44 percentage points. The stimulating effect of a mortgage loan on household consumption can be primarily attributed to the uncertainty factor mentioned earlier in the paper; households who have already managed to obtain a loan and purchased a house do not need to save for an uncertain purchase price, with an uncertain down payment requirement, at an uncertain purchase date in the future. Since the purchase price and monthly payments are determined upfront, households with a mortgage will have less precautionary motivation to save compared to households that still need to be concerned about uncertainty regarding how much to save each month in order to be able to buy a house in the future.
When we look at different subcategories of household consumption, we find that having a mortgage will not only affect the amount of consumption, but also shape the composition of consumption.
According to Columns (3) to (10), having a mortgage will have different effects on household non-durable/durable consumption, housing related expenses and human capital expenditure. More specifically, households with a mortgage will increase expenditures on food and transportation but reduce their consumption of clothing. As expected, having a mortgage will also promote consumption in residential related expenditures (including decoration costs, water and electricity fees, property fees, etc.)
as these expenditures are highly correlated with housing ownership. We do not find a significant impact of having a mortgage on education and medical expenditures, indicating relative rigidity in these human capital related expenses.
Role of Mortgage Payment on Household Consumption
The results for the impact of mortgage payment ratio on household consumption rate are shown in Table 4 . Column (1) uses the entire sample and shows the first stage of Heckman procedure using probit model, which is the same as the first column of Table 3 . In the remaining columns of Table 4 , the sample includes households that hold a mortgage loan. The positive inverse Mills ratio in Column (2) indicates a potential upward bias under OLS estimation due to sample selection bias. Column (3) shows that among the households with a mortgage, controlling for sample selection bias, a higher mortgage payment ratio leads to a lower total consumption ratio. Quantitatively, a 1 percentage point increase in mortgage payment to income ratio leads to a 0.237 percentage point decrease in the consumption ratio. This is consistent with the substitution argument that higher mortgage payment ratio crowds out the consumption ratio. This result, combined with the earlier result of Table 3 , shows that once the consumption stimulating impact of reducing house purchase price uncertainty is accounted for, as a household spends more of its income on mortgage payments, it will spend less of its income on consumption. In addition, we find that the mortgage payment ratio also impacts the composition of consumption. Generally, with a higher mortgage payment ratio, households spend less of their income on food, clothing, transportation, education and medical care. When it comes to housing related expenditures, we find that mortgage payment ratio does not have a significant impact on residential and durable goods expenditures. Table 5 illustrates the role of down payment on household consumption by differentiating between old and newly obtained mortgages. We find that the interaction term of mortgage payment ratio and whether it is a newly obtained mortgage is not significant for the total consumption ratio and for all except one of the subcategories of consumption. This is likely due to the fact that a large percentage of households in China turn to their relatives and friends to borrow for their down payments. According to the China Household Finance Survey (CHFS), over 32% of home owners in 2013 obtained informal borrowing from their relatives and friends for their home purchases. 
Policy Impact
In this section we investigate the impact of a change in down payment policy. The results are exhibited in Table 6 and Table 7 .
In Table 6 , we include the interaction term of estimated probability of having a mortgage with the dummy variable of tightening minimum down payment policy. As expected, the coefficient of the interaction term is not significant for total consumption ratio, since tightening of minimum down payment policy will not change the monthly mortgage payment ratio of households who already have a mortgage, once controlled for interest rates.
However, when we focus on new mortgages, as expected, we obtain different results. As shown in Table 7 , the coefficient of triple interaction term mpayratio×newmortgage×tighten is significant and negative. This denotes that households who obtain a mortgage in a tightening period and have a higher mortgage payment rate will have a lower consumption rate, and this decrease in consumption rate comes mainly from the decline in their residential expenditures. Thus, the down payment of new mortgages becomes effective when the mortgage is obtained during a tightening period. In such periods, the amount borrowed from friends and family cease to be sufficient to eliminate the impact of having a new mortgage.
When the central bank raises the ratio of required down payment to total mortgage loan, households need to pay a significantly higher amount of down payment with their own funds, and this reduces their consumption. This finding is also consistent with earlier studies on down payment and private saving rate (Japelli and Pagano, 1994; Tunc and Yavas, 2016) , which highlight that requiring a larger down payments leads to a significant increase in household savings. We also find that, after controlling for the policy interaction, the coefficient of mpayratio is still negatively significant, reflecting the crowding out effect of mortgage payment on household consumption. We also find that households with a higher mortgage payment ratio will decrease their non-housing expenditures, including food, clothes, transportation, education and medical care, as in our earlier regressions. This further confirms our former findings.
Robustness Check
As mentioned in the theoretical part, there could be an endogeneity problem between mortgage access/demand and household consumption decisions. On the one hand, households need their own equity to pay for the down payment, and thus the consumption pattern could impact their savings for the down payment, which in turn could affect their ability and decision to obtain a mortgage. On the other hand, there could be structural differences in the mortgage-consumption relationship across heterogeneous households, which would give rise to omitted variable problems. In this section, we will use two methods to address this issue.
Instrumental variable
We first involve instrumental variables and use the 2SLS to address the problem directly. As is well known, making good borrowing decisions would require borrowers to have an understanding of the characteristics of mortgage products, their features and the potential risks inherent in them. This financial knowledge could come from general human capital (e.g., education and age), or from a specific form of human capital, such as financial literacy (Lusardi and Mitchell, 2007) . Financial literacy focuses on a person's skill and confidence in applying personal finance knowledge (Huston, 2010) , which is directly correlated to household investment and financing decisions. Intuitively, financial literacy will impact household consumption behavior through household mortgage decisions (Cox, et al., 2015) , which satisfies the condition for an instrumental variable. Unfortunately, the UHS database doesn't contain any information on direct measures of household financial literacy. We thus use the job background of the household head (whether the household head has worked in the financial sector and real estate sector) as a proxy of financial literacy. 9 This instrument has two advantages. First, this kind of information is accessible. Second, a decision to enter the mortgage market tends to be endogenous to financial literacy, and literacy itself can be improved by experiencing and participating in the mortgage market. It has been
shown that previous financial experience is an important aspect of financial literacy (Hogarth and Hilgert, 2002 ) and that specialized training or education enhances a person's financial literacy and promotes mortgage access (Hogarth and Hilgert, 2002; Lusardi and Tufano, 2009 Table 8 .
After correcting for the endogeneity bias, we find that having a mortgage will have a positive impact on a housheold's consumption ratio, which is consistent with our former finding.
Propensity Score Matching (PSM)
When we estimate the causal effect of mortgage payment ratio on household consumption ratio, we might face omitted variable bias (selection bias) arising from unobserved and uncontrolled differences between the two groups we compare, one with a mortgage and the other one with no mortgage.
As a statistical matching technique, PSM is commonly used to eliminate causal inference and systematic bias. Using logit regression, PSM employs the predicted probability of the observed group to 9 It should be noted that, given the relative low returns and immature development of capital markets in China, housing has become the most attractive asset for Chinese households. The annualized rate of return in China's domestic A-share market was only 1.8% during the last two decades, whereas the annual growth in housing price was 10.71%. create a corresponding counterfactual group, to control for the structural differences between the two groups to make the treatment group and not-treatment group more comparable. The kernel density of Propensity Score between the two groups before and after PSM is exhibited in Figure 3 , which indicates that PSM has eliminated the significant distribution differences that existed before PSM.
Adopting PSM, we first estimate the probability of having a mortgage payment, and treat the households who have the closest probability to having a mortgage payment but actually did not have a mortgage as the corresponding counterfactual group. Then, we establish the interaction term of estimated probability of having mortgage and mortgage payment ratio to test the impact of mortgage payment on household consumption. The result is demonstrated in Table 9 . We find that, after correcting the random selection bias, having a bigger mortgage payment ratio decreases a household's consumption ratio, which is consistent with our earlier conclusions.
One possible concern is that some of the households without a mortgage could be homeowners already. As a result, they do not suffer from the uncertainty of future payments that non-mortgage holders are expected to face. This is a particularly relevant issue in China where the homeownership rate is very high and where a significant portion of home purchases are made with cash. 10 Thus, in our sample, the comparison between households with a mortgage payment and households without a mortgage payment may not fully capture the uncertainty reduction benefit of having a mortgage, hence undermining the representativeness of our estimations.
To address this issue, we next compare the consumption behaviors of mortgagors and renters, rather than comparing that of mortgagors and non-mortgagors. This comparison makes the impact of mortgage debt on household consumption more precise as we no longer need to worry about homeowners who have already paid off mortgage debt or have never obtained a mortgage in purchasing their house. In comparing mortgagors and renters, we again use PSM, whereby we estimate the probability of having a mortgage payment and treat the renters who have the closest probability to having a mortgage payment as the counterfactual group.
As displayed in Table 10 , we find a robust significant positive coefficient of the interaction term, which implies that, compared to renters, mortgagors with a bigger mortgage payment ratio will have a lower consumption ratio. What is also important to note is that having a mortgage loan has a positive and significant impact on consumption ratio. Note that the coefficient of having a mortgage loan in Table 9 was smaller and statistically insignificant. Thus, as expected, focusing on renters and mortgage holders increases the magnitude and significance of the impact of having a mortgage. This comparison also supports the argument that having a mortgage increases consumption rate by reducing the uncertainty that the household faces regarding future home purchase price and savings needed for the down payment and mortgage payments.
Risk Aversion
Risk aversion refers to reluctance to accept an uncertain payoff rather than a more certain, but possibly lower, expected payoff. According to the Arrow-Pratt measurement, risk aversion as the curvature of utility function reflects a consumer's sensitivity to uncertainty. Since purchasing the house with a mortgage loan reduces the uncertainty that the agent faces regarding how much to save each month in order to be able to own a house, households that are more risk averse should care more about this uncertainty reduction effect of a mortgage, and hence consume more.
The ratio of risky assets to total liquid assets is commonly used as a proxy in measuring a household's attitude towards risk. In our sample, stock holdings of households comprise their risky assets. Following the two-step process applied by Liao et al. (2014) , we first use a tobit model to predict the ratio of risky assets to liquid assets, using the demographic and financial information about households from the UHS database. We then divide the sample into high risk-aversion group and low risk-aversion group, using the median value as the threshold level. For each group, we separately run the consumption regression and compare the coefficient of estimated probability of having a mortgage (̂). The result exhibited in Table 11 is consistent with our expectations. We find that higher risk aversion leads to a greater positive effect of having a mortgage on consumption. Households that care more about the elimination of future house price uncertainty will consume more after they obtain a mortgage.
Concluding Remarks
This paper offers the first micro evidence for how mortgage debt impacts household consumption behavior. Utilizing a comprehensive household survey data from China, we show that households with a mortgage consume a higher portion of their income than households without a mortgage. This is in line with the argument that having a mortgage reduces the uncertainty that the household faces regarding how much to save each month in order to be able to own a house, and this reduced uncertainty leads to lower monthly savings for the purpose of buying a house. We also find that among households with a mortgage, those who spend a larger share of their income on mortgage payments spend less of their income on consumption, reflecting the crowding out effect of mortgage payments on household consumption. Furthermore, we show that a government policy of decreasing the maximum loan-to-value ratio has a significant impact on the consumption behavior of households.
This current study has some important policy implications. Following the financial crisis, there has been a heated debate in the U.S. and many other countries over some of the government policies that subsidize mortgage borrowing. Examples of these policies include the tax deductibility of mortgage interest payments and implicit government guarantees for mortgages purchased by such government-sponsored agencies as Freddie Mac and Fannie Mae. The current study highlights an important economic impact of these government policies that has been overlooked by earlier studies. There are various arguments for and against government subsidies in mortgage markets. This study adds another argument and shows that policies designed to encourage mortgage borrowing will have an impact on future economic growth through their impact on the consumption and saving rate. Clearly, it is also possible that increased mortgage debt could be associated with improved ability of the borrowers to smooth their consumption over their life cycles. Thus, the current results cannot be used to make any welfare implications about higher mortgage debt.
We simply offer evidence on the impact of mortgage debt on household consumption rate. The current study is important for monetary policy as well. Many economies suffer from current account deficit problems, as their saving rates are not sufficiently high enough to finance their high rates of investment and economic growth. Our results indicate that interest rate policy and macroprudential measures can have not only a direct impact on economic growth, but also an indirect impact through their influence on the growth of mortgage credit and its impact on consumption rate. Note: 1. Column (1) reports the results of probit regression. The dependent variable is whether the household has a mortgage payment or not. Columns (2) to (10) report results based on empirical model (1) using estimated probability of having a mortgage payment. Dependent variables are the household total consumption ratio and consumption ratios of 8 different subcategories of consumption.
Figures and Tables
2. Robust standard errors are reported in parentheses: *** denotes p <0.01, ** denotes p<0.05, and *denotes p<0.1.
3. ln denotes logarithm of the variable. Note: 1. Column (1) reports the results of Heckman first stage using probit regression. The dependent variable is whether the household has a mortgage payment or not. Columns (2) to (10) report results based on empirical model (2) including the inverse Mills ratio estimated in Column (1). Dependent variables are the household total consumption ratio and consumption ratios of 8 different subcategories of consumption.
3. ln denotes logarithm of the variable.
4. lambdamort denotes the inverse Mills ratio calculated by the Heckman process to control for the selection bias of mortgage acquisition.
33 Note: 1. Columns (1) to and (9) report results based on empirical model (3). Dependent variables are the household total consumption ratio and consumption ratios of 8 different subcategories of consumption.
4. lambdamort denotes the inverse Mills ratio calculated by the Heckman process to control for the selection bias of mortgage acquisition, and is estimated in Column (1) of Note: 1. Column (1) reports the first-stage results of instrument regression where the dependent variable is whether or not the household has a mortgage. We use financial literacy as an instrument that takes the value of 1 if the household head has worked in the financial sector or the real estate industry, and zero otherwise. Columns (2) to and (10) report results of consumption regressions using 2SLS with the instrumental variable regression. Dependent variables in columns (2)-(10) are the household total consumption ratio and consumption ratios of 8 different subcategories of consumption.
4.
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